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00 BACKGROUND

The chemica 1,4-Bis(bromoacetoxy)-2-butene (BBAB) is currently produced and manufactured by Buckman
L aboratories, Inc. asadimicide. On October 16, 1995, Buckman L aboratories International, Inc. registered the
technical grade use of this product ( EPA Registration NO. 1448-374). According to information provided by
theregistrant, dl BBAB produced is currently registered for the following usages:

1 QOil field injection water and other field water sysems to control dime forming bacteria (as adimicide);
2. Water-based coatings as a preservative to inhibit bacterial and fungal growth; and

3. Pulp and paper mills as a dimicide in paper machines or in the preservaion of paper codting
formulationg’chemicals.

Inaddition to the non-food use scenarios (See Human Exposure RED Chapter), using BBAB in pulp and paper mills
as adimicide in paper machines or in the preservation of paper coating formulations/chemicas is consdered an
indirect food use. The Food and Drug Administration (FDA) has approved this use under 21 CFR 176.300,
Simicides However, regulation of BBAB under Section 409 of the Federal Food, Drug, and Cosmetic Act
(FFDCA) does not relieve theregistrant of meeting the standard under Section 408 asamended by the Food Qudlity
Protection Act (FQPA), when the active ingredient is subject to regulation as afood-use pesticide under the Federa
Insecticide, Fungicide, and Rodenticide Act (FIFRA). Under Section 408, a determination of safety for residues of
apedticidethat may bein food isrequired, and asdefined in Section 408(b)(2)(ii),” that thereis areasonable certainty
that no harm will result from aggregate exposure to pesticide chemical residues, including al anticipated dietary
exposures and dl other exposuresfor which thereisreiableinformation.” Therefore, adietary risk assessment under
FQPA is necessary for BBAB to support the intended use in food-contact paper and paperboard.

To complete a risk assessment for an indirect food use chemica for which the FDA has established a food
additive regulation that specifically statesthat theuseis"safe”, the AntimicrobiasDivision, OPP, hasestablished
atwo-tiered system of toxicology data requirements. Tier | toxicology data requirements apply to dl indirect food
usesthat result in residue concentrationsranging from 0-200ppb. Therequirementsconsst of an acutetoxicity testing
battery, subchronic toxicity studies in both the rodent and non-rodent (with the incluson of neurotoxicity testing
endpointsin the rodent assay), adevelopmentd toxicity study in therat, atwo-generation reproduction toxicity study
in the rat, and a mutagenicity testing battery. The registrant may choose to combine the developmental and
reproductive toxicity testing per FDA protocols, but if so, must first submit the protocol to the Agency for gpprova.
Tier 1l studies would be triggered by the presence of significant (i.e. $200ppb) residues in food or evidence of
sgnificant toxicity fromthe Tier | dataset, which may include developmenta / reproductive, or other systemic toxicity
such as presence of neoplastic growth or significant target organ toxicity. In such cases, chronic toxicity and
carcinogenicity testing would be required.

1.0 HAZARD CHARACTERIZATION

BBAB is moderately acutely toxic by ord and dermd routes. There are no avallable acute inhdation, primary eye
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irritation, primary skin irritation or derma sengtization studies. Due to the corrosive properties of BBAB, this
chemicd is classfied astoxicity category | for potentid acute inhaation toxicity, eye irritation, dermd irritation and
dermd sengtization.

Asindicated by the subchronic rat study (MRID 44757001), the primary target organ for ora exposureto BBAB
is the gomach. In both sexes, a low-trestment dose, dightly increased incidence of minima hyperkeratosis and
hyperplasia of the nonglandular mucosa of the somach were noticed. Mid- and high-dose animas had mild anemia
(possibly due to blood loss from the stomach).

Two studies were submitted to evauate the developmentd toxic effectsof BBAB (one range-finding study and one
rat prenatd developmenta toxicity study). Results of these two study indicate there was no evidence of
developmentd toxicity for BBAB, but the data are insufficient to make afull assessment.

Three mutagenicity studieswere submitted to eva uate the mutagenic potentid of BBAB.  Although with microsomd
activation, BBAB is moderately mutagenic in the mouselymphomaassay, BBAB is negative in both the Ames test
(with or without microsomd activetion) and in the in vivo ICR Mouse Bone Marrow Micronucleus Test.

A complete dietary and FQPA risk assessment aswell asan inhalation risk assessment for BBAB must be deferred,
pending submission of the missng sudies.

20 AVAILABLE DATABASE

Assummarized in Table 1, eight studies were submitted by the registrant to characterize the toxicity of BBAB.

Tablel. TOXICOLOGY DATABASE FOR BBAB
Guideline Test Technical
Number
MRID
Required | Satisfied Number
870.1100 Acute Oral Toxicity Y Y 431811-01
870.1200 Acute Dermal Toxicity Y Y 431524-01
870.5265 Reverse Gene Mutation - Ames Test Y Y 432010-01
870.5385 Bone Marrow Micronucleus Test Y Y 431563-01
870.5300 Invitro Mammalian Cell Gene Mutation Y Y 4320260-1
Test
870.3700 Developmental toxicity - Range Finding Y Y 447394-1
870.3700 Developmental toxicity Y Y 4475090-1
870.3100 Subchronic Oral Toxicity Y Y 447570-01
Y-Yes, N-no

Inthistoxicology assessment chapter, the toxicol ogy database of BBAB isevauated, and the toxicologica endpoints
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used for risk assessment are sdlected. In addition, the data gaps in the database are adso identified.

3.0 DATA GAP(S)

There are no guiddine studies available for assessment of the inhaation toxicity, reproductive toxicity, or
neurotoxicity of BBAB. In addition, for non-food uses of BBAB, the following toxicology data are required for
adequate hazard and risk assessment:

1. A derma penetration study (OPP Guideline 85-7, OPPTS Number 870-7600),

2. A 90-day dermd study (OPP Guideline 82-3, OPPTS Number 870-3250),

3. A 28-day inhdation study at onedoseleve, with2.5%BBAB, (OPP Guideline 82-4, OPPTS Number 870
3465), and

4. An ora neurotoxicity screening battery study (OPP Guideline 81-8, OPPTS Number 870-6200).

Because use of BBAB in pulp and paper mills as a dimicide in paper machines or in the preservation of paper
coating formulations/chemicals is consdered an indirect food use, and asdiscussed intheBackgr ound Section, the
following toxicity data are required depending on the leve of anticipated residue:

If BBAB residuesin food are greater than 200ppb, five additiona studies are required:
1. A developmentd toxicity study in rabbit (OPP Guideline 83-3, OPPTS Number 870-3700),
2. A two-generation reproductive toxicity study in rat (OPP Guiddine 83-4, OPPTS Number 870-3800),
3. A chronic study in non-rodents (OPP Guideline 83-1, OPPTS Number 870-4100),
4. A combined chronic toxicity/carcinogenicity study inrat (OPP Guideline 83-5, OPPTS Number 870-4300),
and
5. A carcinogenicity study in the mouse (OPP Guiddine 83-2, OPPTS Number 870-4200).

If the registrant provides datathat show BBAB residuesin food are between 0- 200 ppb, only two additional studies
are required:

1. A 90-day non-rodent study with the incluson of neurotoxicity testing endpoints (OPP Guiddine 82-1,
OPPTS Number 870-3100); and
2. A two-generation reproductive toxicity study in rat (OPP Guideline 83-4, OPPTS Number 870-3800).

4.0 HAZARD ASSESSMENT
4.1  AcuteToxicity

The acute toxicity dataon BBAB technical is summarized below in Table 2. As summarized, the acute ora
LD, of BBAB was 292 mg/kgin maleand 163 mg/kgin female Sprague-Dawley rats. Clinical signsof toxicity
included decreased activity, salivation, wobbly gait, piloerection, diarrhea, urinary/fecal staining, hypothermia,
rales and death. Necropsy findingsincluded dark red thymus, mottled lungs, abnormal mucosa, and congested
brain meninges.

The dermd LDy, for both mae and female rabbits is greater than 2000mg/kg when applied to rabbit skin for 24



hours. Two animas died on study day 2. Clinicd effects noted in survivors were fecd/urinary staining, soft stool,
and dermd irritation at the test Stes. Necropsy examination reveded gadtric irritation and congested meningesl
vesHsinthebran.

Table 2: Acute Toxicity of 1,4-Bis(bromoacetoxy)-2-butene (BBAB)

Guideline
No. Study Type MRID #(S). Results Toxicity
Category
81-1 Acute Oral 431811-01  |LDy, = 292 mg/kg (%), [
163 mg/kg (&), and
220mg/kg (combined)
81-2 Acute Dermal 431524-01  |LD., > 2000mg/kg 11
81-3 @ Acute Inhdation | No Study available I
81-4 @ Primary Eye Irritation] No Study available [
81-5 @ Primary Skin Irritation| No Study available [
81-6 @ Dermal Sengitization | No Study available I

Note:
(1). Acuteinhdation, primary eyeirritation, primary skinirritation and dermal sensitization studieswere not conducted
due to the corrosive properties of BBAB. For these endpoints, BBAB was classified as toxicity category |
on the bases of its known corrosivity.

As shown, BBAB is moderately acutely toxic by oral and dermal routes. However, there are no available acute
inhdation, primary eye irritation, primary skin irritation or derma sengtization studies. Due to the corrosive properties of
BBAB, this chemicd is dassfied astoxicity category | on the bass of its known corrosivity.

4.2  Subchronic Toxicity

Thereisone 90-day rat gavage study (MRID 44757001) eva uating the non-acute toxicity of BBAB. In the study, 10
Sprague-Dawley Crl:CD®(SD)IGS BR rats/sex/group were administered BBAB (Lot No. KDD, Batch#9, 93.1%a.i.)
inMazola® corn ail ordly by gavage a doses of 0, 4.5, 22.5, or 39.1 mg/kg/day for aminimum of 90 consecutive days.
An additiona 10 animas/'sex/group were incorporated into the control and high-dose groups for arecovery phase. For
high-dose animds, the tet article was initially administered at a dosage of 45 mg/kg/day on days 1-37, but was reduced
to 35 mg/kg/day on days 38-91 due to dose-related toxicity, for atotal time-weighted dose of 39.1 mg/kg/day.

Treatment with BBAB resulted in Sgnificant toxicityin mid- and high-doseanimals. Inthe high-dose groups, 4/20 maes
and 3/20 fema es died or were euthanized moribund dueto trestment-rel ated toxicity. During thetrestment period, clinical
sgnsinmid- and high-dose anima sincluded adose-related increased incidence of sdlivation prior to and post dosing, and



high-dose males and females additionally exhibited decreased activity (11/20 and 3/20, respectively) and awobbly gait (8/20
and 3/20, respectively). High-dose femal es had decreased mean absol ute body weights at the end of treatment (day 90; 92%
of controls, p<0.05). Reductionsin mean body weight gains during treatment were biologically significant in high-dose males
and females, with the greatest reduction occurring toward the end of treatment on days 57-90 (58% and 70% of controls,
respectively, statistical analysis not conducted). Statistically significant decreases (p<0.05; 0.01) in food consumption in the
high-dose males (82-93%) and females (80-90%) and mid-dose females (80-90%) may have been treatment-rel ated.

Treatment with BBAB dso resulted in irritative/corrosive effects on the ssomach. Mid- and high-dose animals had mild
anemia (possibly dueto blood loss from the stomach) asindicated by generaly statistically significant, dose-related decreases
in erythrocytes, hemoglobin, and hematocrit. A regenerative response to the anemia in mid- and high-dose animals was
evidenced by generaly dtatistically significant increasesin MCV and MCH, changesin red blood cell morphology that are
consistent with immature erythrocytes (macrocytes, polychromasia, and anisocytosis), and minimal to moderate splenic
extramedullary hematopoiesis observed during microscopic examination.

High-dose anima's additionally had enlarged spleens and increased absolute and relative spleen weights (94 and 107% vs.
the controls for males, respectively; 146 and 163% vs. the controls for females, respectively). Eroded and thickened areas
of the stomachs of mid-and high-dose animal swere observed during gross necropsy, while microscopi c examination reveal ed
multiple findingsin the nonglandular mucosa of the ssomach including edema, hemorrhage, inflammation, hyperkeratoss, and
hyperplasia Ulcers (high-dose) and erosion (mid- and high-dose) of the nonglandul ar epithelium were a so sometimes present.

Low-dose maes and femaes had a dightly increased incidence of minimal hyperkeratosis (3/10 for both) and hyperplasia
(2/10 and 4/10, respectively) of the nonglandular mucosa of the stomach (controls: 0/10 for both lesions). In the female,
minima edema of the stomach and minimal extramedullary hematopoiesiswere seen in 1/10 animals compared to 0/10 in the
control group for both lesions.

Clinical chemistry analysis reveded dtatisticaly significantly elevatedlevels of serum chloride in mid- and high-dose males
(+11% and +30%, respectively) and females (+9 and +15%, respectively). Microscopic evauation of the liver revealed
minimal to marked periporta hepatocyte vacuolation in 10/12 high-dose males, and minima to mild vacuolation in 2/10 mid-
dose males: no other supporting markers of liver toxicity were present.

Following the 28-day recovery phase, body weight gain in high-dose males till trailed controls by 9%, but was increased by
35% in high-dose females. High-dose males till had elevated relative spleen weights (127%), but no changes were noted
during gross or microscopic examination of the spleen. The only lesion ill evident in the animals was periportal hepatocyte
vacuolation in 5/8 high-dose maes, but the severity was decreased to minima to mild. All remaining indicators of toxicity
observed during treatment were generally comparable to controls or were not biologicaly significant following the recovery
phase.

The LOAEL is4.5 mg/kg/day (lowest dosetested) in maleand femaleratsand isbased on microscopicfindings
of hyperkeratosisand hyper plasia of the non-glandular mucosa of the ssomach in both sexesand edema of the
stomach in thefemale. An NOAEL was not deter mined.

This subchronic toxicity study is classified as Acceptable and satisfied the OPPTS 870.3100 subchronic (90-Day) oral
toxicity in rodents.



4.3 Reproductive and Developmental Toxicity

There were no submitted studies on reproductive toxicity of BBAB. There were two studies submitted to evaluate
the developmental effects of BBAB :one range-finding developmental toxicity rat study and one definitive rat
developmental study.

In the dose range-finding rat developmental toxicity study (MRID 44739401), materna toxicity occurred in damstreated
with50 mg/kg/day and higher. Grossclinica examination revea ed increased salivation and decreased body weights, body
weght gains, and food consumption. Interna examination revedled gastric irritation (reddened mucosa, thickening,
digention, fluid-filled, and/or dark red areas) and enlarged adrends. Treatment with 50 mg/kg/day resulted in post-
implantation loss accompanied by increases in the number of resorptions/dam (both early and late resorptions), and
decreases in the number of live fetuses/litter, mean fetd body weights, and gravid uterine weights.

In the definitive developmenta toxicity study (MRID 44750901), 25 bred Crl:CD®(SD)BR rats per group were
administered BBAB (Lot/Batch No. K.D.D., 93.5% ai.) in Mazola® corn oil ordly by gavage at doses of 0, 5, 20, or
35 mg/kg/day on gestation days (GD) 6-19, inclusve. On GD 20, dams were sacrificed, subjected to gross necropsy,
and dl fetuses examined externdly, viscerdly, and skeletdly for maformationsivariations.

One mid-dose fema e was found dead onGD 16 from gavagetrauma. All other animassurvived to scheduled necropsy.
Maternd toxicity was manifested in the 20 and 35 mg/kg/day groups. During the treatment period of GD 6-20, dose-
related, increased sdivation prior to dosing correlated with observation of clear and tan maiting around mouth at thetime
of dosing and 1-hour post-dosing in both the mid- and high-dose groups. The trestment related increased sdivation was
considered to be associated with the corrosivity of BBAB. In addition, the 35 mg/kg/day group aso had Satidticaly
sgnificant decreasesin mean materna absol ute body weights, body weight gains, and food consumption. Mean absolute
body weightsweregatistically sgnificantly decreased (p<0.05; 0.01) starting on GD 12 and continuing to study termination
on GD 20 (93% to 95% of controls). For the overall treatment period (GD 6-20), high-dose dams gained 20% less
weight and consumed 9% less food than controls (p<0.01), and had final absolute and corrected body weights 7% and
8% less than contrals, respectively (p<0.01).

No treatment-rel ated differencesin body weights, body weight gains, or food consumption werenotedinlow- or mid-dose
dams. No trestment-related effects were noted in any of the treatment groups during gross necropsy.

Therefore, the maternal toxicity LOAEL is 20 mg/kg/day based on an increased incidence of salivation, and
the maternal toxicity NOAEL is5 mg/kg/day.

Meanfetd body welght was statigticaly sgnificantly (p#0.05) decreased in the high-dose group (3.5 g) as compared with
contrals (3.7 g). No dose- or treatment-related, statistically significant effects on pregnancy rates, number of corpora
lutea, pre- or post-impl antation | osses, resorption/dam, fetuses/litter, or fetal sex ratioswere observed inthetreated groups
as compared with the controls. No dams had complete litter resorption.



No trestment-related externd, viscerd, or keletd maformations/variationswere observedin any litter. Most treaeted and
control litters contained fetuses with minor variaions in skeletd ossfication.

Therefore, the developmental toxicity LOAEL is 35 mg/kg/day based on decreased mean fetal body weights,
and the developmental toxicity NOAEL is 20 mg/kg/day.

This developmentd toxicity study is classfied as Acceptable/guideline and fulfills the OPPTS 870.3700 Prenatal
Deveopmentd Toxicity Study Guiddine.

4.4 Mutagenicity and Carcinogenecity

There were no data submitted for evaluating the carcinogenicity of BBAB. There were three studies submitted to
study the mutagenic potential of BBAB. The results of these three studies are summarized in Table 3.

In the Amestest, with or without the microsomal activation (S-9 fraction), BBAB was not mutagenic to Salmonella
typhimuriumtester strainsTA98,TA 100, TA1535, and TA1537. Inthemouse lymphomaassay, cultures of mouse
lymphoma (L5178Y) cells were exposed to BBAB solutions for determination of potentia to induce forward
mutation at the thymidine kinase (TK+ to TK-) locus. Under S9 activation, a dose related increased frequency of
mutant colonies occurred at alevel of moderate toxicity. Without S-9 activation, however, BBAB was active at
moderate to severe cytotoxicities. This effect was deemed “equivoca” because the mutagenic activity is only
obvious in the presence of excessive toxicity (<10% of total growth); however a possible clastogenic effect was
suggested. BBAB was negative for micronucleus induction in mice n the in vivo ICR Mouse Bone Marrow
Micronucleus Tes.

Table 3: Mutagenicity of 1,4 (bis) Bromoacetoxy-2-butene (BBAB)

MRID Sudy Testing Dosage Conclusion
Number type StraingAnimals
432010-01 Reverse Gene TA98,TA100, | 100-333 ug/plate/-S9; |BBAB was negativein Amestest up to
[Mutation - Ames Test|] TA1535,and | 33-1000 pg/plate/ +S9 [cytotoxic doses
(870.5265) TA1537

4320260-1 Mutagenicity -in  L5178/TK+ mousq 0.5-3.0ug/ ml (-S9) ; BBAB was positive in mouse lymphoma
mammaianCel  |LymphomaAssay| 5.0-30.0 ug/ml (+S9) [cell cultures under S9 activation, but

Culture - invitro ‘equivocal” in the absence of exogenous
(870.5300) Imetabolic activation.
431563-01 Bone Marrow ICR Mouse | 34,68, and 135 mg/kg, [Negative for micronucleusinduction in
Micronucleus Test IP mice.
(870.5385)




4.4  Neurotoxicity

There are no submitted neurotoxicity studies. However, Sgns of neurotoxicity were noted in following studies:

@ In the subchronic toxicity study (MRID 44757001),10 Sprague-Dawley Crl:CD®(SD)IGS BR
rats/'sex/group wereadministered BBAB (Lot No. KDD, Batch#9, 93.1%a.i.) inMazola® cornail oraly
by gavage a doses of 0, 4.5, 22.5, or 39.1 mg/kg/day for a minimum of 90 consecutive days. Clinica
sgns obsarved in surviving 22.5 and 39.1 mg/kg/day doses animals included a dose-related increase in
sdivationprior to and post dosing, and high-dose animal s additionally had decreased activity and wobbly
gait. Theincidenceratesand occurrence of decreased activity and wobbly gait were greater in maesthan
femdes.

2 In the range-finding prenatal developmenta study (MRID 44739401), eight bred Crl:CD®(SD)BR rats
per group were administered BBAB (Lot/Batch No. K.D.D., 93.5% ai.) in Mazola® corn ail oraly by
gavage at doses of 0, 25, 50, 75, 100, or 150 mg/kg/day on gestation days (GD) 6-19, inclusive.
Numerous signswere observed in anima sdosed with 50 mg/kg/day and higher. Potentia neurotoxic Sgns
included hypoactivity; head held low; drooping/closed eyelid; body dragging, rocking, lurching or swaying
while walking; flattened body/extended limbs, prostration; and abnormal respiration. Additionally, one
or more 50 mg/kg/day group dams occasonaly exhibited circling, splayed hindlimbs, walking ontiptoes,
sporadic nasa clicks, hunched or unkempt appearance.

3 In an acute dermd toxicity in rabbit with BBAB (MRID 43152401), necropsy examination reveded

congested meninged vessdsin dead animals.
5.0 HAZARD ENDPOINT SELECTION

The doses and endpointsfor short-term, intermediate-term and long-term occupational or residential exposure have
been selected for BBAB by the Hedlth EffectsDivison'sHazard | dentification Assessment Review Committee (HIARC).
For dietary risk assessment, because there are data gaps, afinal dietary risk assessment for BBAB must be deferred
, pending submission of themissing data. Table 4 summarizes the toxicological dose and endpoints for BBAB for
use in human risk assessments.

51  AcuteReference Dose (RfD)

Because there are data gaps, afinal dietary risk assessment for BBAB must be deferred , pending submission of the
missing data.

52  Chronic Dietary Reference Dose (RfD)

Because there are datagaps, afinal dietary risk assessment for BBAB must be deferred , pending submission of the
missing data.

5.3  Occupational/Residential Exposure.
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5.3.3

Dermal Absorption
Derma Absorption Factor:
There is no appropriate derma absorption study for BBAB available. Because the corrosivity of thischemicd,

100% derma absorption should be used in dermdl risk assessment.

Short-Term Dermal - (1-7 Days)
Study Selected: 90-day ord (Gavage) study - Rat 8 OPPTS 870.3100
MRID No.: 44757001

Executive Summary-

Inasubchronic toxicity study (MRID 44757001), 10 Sprague-Dawley Crl:CD®(SD)IGS BRrats/sex/groupwere
administered BBAB (Lot No. KDD, Batch # 9, 93.1% a.i.) in Mazola® corn oil ordly by gavage at doses of 0,
4.5, 22.5, or 39.1 mg/kg/day for aminimum of 90 consecutive days. An additiona 10 animas/'sex/group were
incorporated into the control and high-dose groupsfor arecovery phase. TheLOAEL is4.5 mg/kg/day (lowest
dose tested) in made and femde rats and is based on microscopic findings of hyperkeratoss and hyperplasia of
the non-glandular mucosa of the ssomach in both sexes and edema of the somachinthefemae. A NOAEL was
not determined

Dose/Endpoint for Risk Assessment:
The LOAEL is4.5 mg/kg/day (lowest dose tested) in mae and femderats and isbased on microscopic findings

of hyperkeratoss and hyperplasa of the non-glandular mucosa of the stomach in both sexes and edema of the
gomachinthefemde.

Comments about Study/Endpoint:
Because an NOAEL was not determined, anextrauncertainty factor of 3 should included. A margin of exposure
(MOE) of 300 isrequired.

Intermediate-Term Dermal (7 Daysto Several Months)
Study Selected: 90-day oral (Gavage) study - Rat 8 OPPTS 870.3100
MRID No.: 44757001

Executive Summary:
See short tern dermal above.
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Dose/Endpoint for Risk Assessment:
The LOAEL is4.5 mg/kg/day (lowest dose tested) in mae and femaerats and isbased on microscopic findings

of hyperkeratoss and hyperplasia of the non-glandular mucosa of the sscomach in both sexes and edema of the
gomeach in thefemae. An NOAEL was not determined

Comments about Study/Endpoint:
A MOE of 300 isrequired because of the use of aLOAEL. Thisrisk assessment is required.

Long-Term Dermal (Several Monthsto Life-Time)
Study Selected: 90-day ora (Gavage) study - Rat 8§ OPPTS 870.3100
MRID No.: 44757001

Executive SUummary:
See short term dermal above.

Dose/Endpoint for Risk Assessment:
The LOAEL is4.5 mg/kg/day (lowest dosetested) in male and femae rats and is based on microscopic findings

of hyperkeratosis and hyperplasia of the non-glandular mucosa of the ssomach in both sexes and edema of the
gomeach in the female. An NOAEL was not determined

Comments about Study/Endpoint:
A MOE of 300ir required snceaLOAEL isused. Thisrisk assessment is required.

Inhalation Exposur e (Any Time Period)

Dueto the low vapor pressure (1.59x10G° Torr at 20°C), inhaation exposure risk assessment is not required
when evauating the paper and ail industry uses of BBAB. However, for water-based paint use, when painting
with aspraying system (e.g. sprayer), inhaation may be a potentid exposure route. There is no inhaation study
inthe submitted database. |naddition, route-to-route extrapol ation isnot considered to be appropriatefor BBAB.
The route to route exposure should only be used when the following conditions are met:

The considered effects are independent of the exposure route;

Absorption efficiency is the same among routes or differs by a known degree;
Half-life of the substance islong (exhibiting stable blood and/or tissue concentration);
First pass effects by the routes of concern are minimal;

Thereisno sgnificant chemica transformation by intestind flora; and

The chemicd isrdatively soluble in body fluid.

ok wNE
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For, BBAB, the route to route extrapolation is not considered to be appropriate because:

1. There is no pharmacokinetic information available to determine the absorption efficiency, biologica-haf
life and the biologica digtribution of the chemicd in the sysem; and
2. The chemicdl is corrosive and firg pass effects by route should not be consdered to be minimal.

Therefore, a 28-day inhalation study is consdered as a data gap and was suggested to minimize the

uncertainties caused by therouteto route (ord to inhaation) extrapolation. Therefore, the risk assessment associated with
inhdation exposure for BBAB must be deferred , pending submission of the missng sudies.

5.3.6 MOEsfor Occupational/Residential Exposur e Risk Assessments

A MOE of 300 is sdected for short, intermediate, and long-term dermal risk assessments.

TableA4. (%l)mmary of Toxicological Doseand Endpointsfor BBAB for Usein Human Risk Assessment

EXPOSURE DOSE ENDPOINT STUDY

SCENARIO (mg/kg/day)

Short-Term, LOAEL® =45 Based on microscopic findings of 90-day Rat Gavage study

Intermediate-Term, MOE =300 hyperkeratosis and hyperplasia of MRID 44757001
and Long Term the non-glandular mucosa of the
(Dermal) stomach in both sexes and edema of
the stomach in the female.

Note:
@ LOAEL = lowest observed adverse effect level, MOE = margin of exposure
@- Thetoxicological endpoints for dietary and inhalation risk assessment for BBAB must be deferred , pending submission of the

missing studies.
®- The use of a100% dermal absorption rate is required for dermal risk assessments.

60 FQPA CONSIDERATIONS

As discused in the Background Section, for indirect food uses such as dimicide use, the minimum data set need to
address the need for an FQPA risk assessment includes two subchronic ora toxicity studies (rodent and non-rodent), a
multi-generation reproduction toxicity study, adevelopmenta toxicity study, and amutagenicity battery. For BBAB, the
absence of a subchronic non-rodent study and one reproduction study precludes a determination on whether to retain the
10x FQPA safety factor.
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